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(54) OPTICAL DISK DEVICE AND ITS REPRODUCING POWER SETTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To always satisfactorily reproduce an optical disk. 

SOLUTION: For example, this device is a disk device using an optical disk (ZCAV system) of a MSR 
(magnetic super resolution) system. A 2T pattern and 4T pattern are written in test track regions of 
each zone (ST5) r a ratio of amplitude of its reproduced signal AM2T/AM4T is calculated (ST8), 
reproducing power P(i) is controlled so that k=AM2T/AM4T is in an error range of 1% for optimum 
resolution data kO (ST7, ST9). and this reproducing power P(i) is written in a memory as a 
reproducing power setting value (ST1 1). Also, the temperature of an optical disk is detected with 
fixed time interval, when temperature difference between successive two points of time is the 
prescribed value or more, a reproducing power setting value is corrected in accordance with 
temperature difference. Also at the time of reproduction, reproducing power is set based on this 
reproducing power setting value. An error rate is the minimum in reproducing power corresponding to 
optimum resolution data kO. 
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(57) C^^j] 

■C»*^a] WSJ*. MSR*SO*f^j' (ZCA 

>£g£iA^ (ST5) . ^©S4«#©»B<OJtAM IT 
/AM«,£»HO (ST8) . k = AM IT /AM, T *sM 
JSftff^-fkoCcStor 1 %©igyM5H«cA£J:5K: 

St^7-P(i)3£Kil/ ( ST7.ST9) , — 



I i = 11 ST2 
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[§8*3ii ) *?w**ican 

w^-is?-* t^m^tsT^ t^2->nm¥- 
at. 

±8aft?4 x#&i'~irv-i*4:mM-r2>£Pztc. -e© 

XlBrcf' >f * # KMW 3 ft £ u - if tf- A©'< v - £^ 
±5Bfs#??£^8J: 9f#6*i*±iBSfi.l 4W:U«2©>* 
leu— tf^"7-^jE^S€:*J»(y. C©*10a'7-* 

5x- &>z> c i £#a<t t i kseir©*^ * * * 
&a. 20 

[§9*313 ] JhlB^x-r ^^©iag^-fffl^r 

xsar-x h^ , *->fias*aw±§a*'7 r x^^to 30 

y~>(C±sB3U:teJ:cfm2©^*->^--$r£g#i& 
©'<•?-#, ±IB«#lf^aJ: 9»6*i*±iB» 1 *? 

<fca f ^2^->f-^ ©S£«^©«*i©tfc*n2H! 
fiausftff ec^Tfc; i/ fc. t z>m 1 ©> w -cc^jg $ 

*i^J:5«:±ffiu— tf^^-SEM^a^WlSPly, ±iB!H 

[19**15 3 XIBtgtw x^ttZC AV^SCOfccor 
±lBr-X h ^ * - >iBf»a» . ±lB7fe-r a * 9 ©—SB 

itan^^^-SHe^att. ±ib— s&©^/->©^*-i-e 

<D^V-i)K ±SB«-9W*^a<fc 9*H6*i£±SBSfl I 
<tC/m 2 ©/< £ - >^~*©??£{I^©S*I©it*s«ia! 
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n&j:^«:±iBu— tf^^-^M^a*^mo, ±nzm 

$39*31 1 CCiBtt©*?*-* 

[IS*3®6] JbSB^h^"5r-">aBS^att, ±iS3£ 

^^©a»©*affia^±ia*i fe<fcra2©^5* 

JSWStiSb-lftf-AO^r;-^ _tfBfl-5f?f£^fS 
<fc 9 f# ft S±f BIS 1 *5<fc O'SS 2 ©-^ £ - > -r- * (OH 

M^a**J»0, ±3B#1 ©'*7 

iisaKo^affiaoii^^^v-tttttKS-^ti-r, 
©fl&©*g<&a«: ** w 7 -re@B*»H-r * c 
£*«ai*r-2>gs*jsi ccsBa©*^^ ^4?»a 

[19**17 ] *f=-f X^KlBl 0>rt*-><?-&L % 

2 © ^ 5? - > ^ - * t * i£ tf x*i £ . 
±IB^^X^(CU-iffc--A^^T^<hWc, 
*^^^^TJS«$n/cU-tft:-AJ:0±iB»l fcJ: 

XIB^r-* ^ X ^ 5 *l & U — !f tT - ACO^ ^-7 - . 

±iam i *j j:&m 2 <d^z- > -r-^cD#^m-^coig^ 
-i&s<t^ics8faib. ±ia^ i <o^ i 7—%w£.'* t 7— 
^^a©wa^* ^ -s^r&. 

[gf*3S8 1 ±86*7= -f X^BMSR^3Mf-f X 
*8H©S^^ -7 

[it*3i9 ] iJBTc^y x^©aa*— si^rarara-r 

±IB^ai 3 ti^ft^-r ^> 2 l%&©i&K©3!3W3f5£tf «± 
T*-£>i^, XlflH^^'y-^^XfBia^llCCIcC 

r fliiE-r s xii i * $ 6 *c (fx ^ c <l =&^m i -r -5>tf * 
317 CCiBM©*? 5 ^ ^ ^*a©«^^ V - 89^»ffi. 

[«9i©PttlttittW] 

[0 00 1] 

(Magnetic Super Resolution) ^^©^6^^ ^^^ff 

a*yj:a c -e©fi^^' , 7-iSBe»ffiK:wr&. i$u<« v 

ife^-f x ^(CSRHRB^W^SSR 1 *$<fcCf*2©^*- 
■r- ^©||Sfi^©««©tW s «tM3^«fi^»IcS;b 

/c4>©<h & u -if tr— a©^s 7 - ^ff^^^* 9 -^fii 
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selector, ytr 4 xzwm&tmtificftiin : 

5 J: ^ K U tc%r a x ^^E*$ cfc £f^cDlf£^ 7 -f£^ 
#&fcH&5kCD 
[0002] 

[ooo3]ifiB$. n^mt^mmt^MXj. m^mco 

^^*fie«l/rffll5«ffS«H4«f^i:^*cL/fcMSR 
#5£#aUKi**i"Cl>5. C<DMSR#5iCW. S*WCC 
(J, FAD (Front Aperture Detection) RAD 

(Rear Aperture Detection) CAD (Center Ap 

erture Detection) Jj3&> 3'OCD:fr5£it55'^£*a£>„ 

[0004] CCt\ CAD^TS6COC»T, ^CDPffiM* 
f s= 2NA/A 

[000 6] 

imufiM&u&sLT&mm Jt&uftJ:^. ca 20 
[0007] ^cr. coiHS-cii, ^^x^oti^ 30 

[0 00 8] 

stf^X^CC^l — CCD 

IS 1 CD'S r 5, -> ^- * J; 0 »,»K«Wfi§*:*-r a US 2 CD 

*f= * x -ess* ;* n/c u -if e - a <t d s*«^*ti 

*£<cjKg*3ft£i — if ^-acd^*?-*^ 

© £ o f# 6 n h m i *j J: v m z <o ^ $ - > 7" - 2 <dm 4. 

ffi 1 cd^* •? -ct^^s J: 5 cc u— *f ; < v 

[0009] &tt % C<DR9)<Cff&j£7*4 X^^gCDW 
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tR^St^T*. Afci^TJ: jfcfw x^ 1 0 0 

». ssi i o i t&im i o 2 imn^. 

JllOlCDSRtt. HI7Bec7n-rJ:^iQ:»*ittO. U 

£ja i o i tnmm i o 2 £imm&£Lx*s*)^ *zm 

[0 00 5] C©J:5fcMSR^5£«cJ:*itf t U-1fX 

<i) sccc^snsiSKsafftf s(c<fcs*OK*ai 
*. /craasiK-cgEii 5 ntc * cDHi 4> pjfg ± & * . 

* - • (1) 

T^^2cDv^->f r -^£?:#^iAtfXli£, • 

r sat;* n/c u -if tf- a <t o ^ 1 2 cd/^ - 

n^U— tf t^-ACD^^-^ ^l^<fcc7m2CD^*^- 

cd^n* -7 - * n£'< 7 -aafl£«i £ -r -sxfi £ t <d 

[0 0 1 0 ] C<D£fe9JCC*?lvr. %?4 7.>?^ «A«M 

2<D^*5r->-r-5f£^#^3i^n^ 0 ^ 1 CD 

^-v-r-frtt ro 0 j fcj:cf r i i j ^^SCcMM 
T^2T^^->7 r -^-C^>0. M2CD^*^->f r -^ 

» rooocj fc^ro* r i i 1 i j ^^scc^-r^4 

[0 0 1 1 3 C<0^tr=4 X^KU- tf^-A^S^^ 
ti. ^^X^^#tjA^n/c^l4a<t^2c7)y^-- 
>f=-^cDW^Wftoti^o cct. mi*jJ;c>^2cD 

^* ^ - > x - ^ cDH^fs-^cDti^^ii-eti^^N* 9 - 
«<fts«aiKfRK«:*5^r. mi*s&vm24>j*&- 

^ i & j: 2 cd^- <Dn±m^<omm<Dit 

*s« 5*JC& b *> CD <L ft 1 c7)7%* 9 - £ 
ft^<t^tC^IE^©$n, CCD^lcDv^-^lf^sr? 

[0012] c<Dm£>*y~&mmt£ttfcLtcm£.^'7 



[00133 *7=-f ^^©aa^^t-r^i. sa 

«rrh*s&{fcly (17B#M) . ^l^J:^2cOA5f 
— ) *>^{tT£„ -£©/c#>, tctw X^©^£— 

7 s X ^<D«fc£*f 5 C 4 ifi pjfrg 4 * . 
[0014] tgtw X^*iZCAV#«©6©-C 

— fctt£^v^->r±»Ofc 

— wov'-->©«5t^' , 7-Kffiffi 3 g:»5e-rs»^. -e© 

r*?^ * *cc«££tf^ C 4#nJ«4fcS. 
[0015] 

365 s 1 £[Hl^;*-t±£/ctf>©Xt:> KJMr — * 1 
24, c©*-^ 1 2©EHill»«:^DoW6ti, 

H7-f^i4iMbw5. mmkmm^iz^m 

> h a - ^ tc J: o r «H3l 5 tx h . 

[0017] %?4X.9 1 Itt, ZCAV (Zone Const 
ant Angular Velocity) M©tO^-?r, El 2CC7H 

?f«t8ARc)W»W6tl. Ctl^>2gi^f<D^ARc 
©raCC i max{@©V->Z 1 ^Z i max#l£tt 6*l~Ct> 
So *IT, §^->Z 1 -Z i maxOttSfflKctt. * 
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«A R c tew. JtjaWfRK^- * ko*fflK»jEflMRG 

[0018] CCt, ZCAV^t^ CAVJ5S01 
3t»4C»5^*£«fibfcfc©T?&£. C0ZCAV^ 

[0 0 19] Sfc. S3A-C4«fflUt. f«i?CRS 
TOO J i6&Tf r l l j 3&a^CC»tfrrS2T;<5*- 

v^-^t, rooooj 4d<fco' r i i i i j 

c©i££, S^ttScc*^** 1 IKHBjHS 

4, 2T/^->f : -^©M#tl^AM 1T 4oJ:a s: 4T^ 
20 £ - >-r- ^©fi^iB A M< T i*-€-*l-e*l0 3 A CCthT 

JbiEUA:«3i»«fi7*-*krf3:, W*^7-Pi«: 
Mf£Lft:M#ffi*I©ttAM.T/AM„t3*lTt»-S. 
[0 02 0] jtf^^U 0tt fc miJ8BW££ 

5feffl©fitt^^ K15i. C0^^ K 1 5<DMff-§Z 
30 ^«r©W-r-&IK^'» F F^-f^l 64, *aS«=U- 

1 7 4, C©#3^* F 1 7©^3H*U— tf©»**W 
UrrSU-f F^-f^l 8 4€rW0X(,»S, F 
1 5&#¥^ Fl 7B*f^fl l^^tfJ:^6c^ 

fiOTKasnri**. u— tf F^-f^i 8ccw % 

[0 02 1 ] iMMfc (12^) K^f 5 ^^^ 

40 1 1 CC^^nSU-lft'-A©^*^- (SH|i^"7-) 

^ F F^-<^<1 B«cBWe©^f->f f -d'PTD30S 
m^^n, fi^^v F 1 B^^^-^f-^PTDfC 
*J*BUA:«»)W»SfeSn, **^7 Fl 7^e»©^-1f 
K-A&©£ftt(CJ: ^Tt^^f 1 1 ©7"^ YYvvZ 
^AR t ©^-^^©fB^^^-^->7 r -"^^7c:^ 

50 [ 0 0 2 2 ] £&. ^-^S^i&^D* (SBSiB*) M*. 



5 {cast's? f k^-t^i ettia&^-^D 

Rm?n. m^^v K 1 5 <J:*)BEii-7 r -*DRfC*r 
l£(y/cfi&5W«£3n. K 1 7*>6<DU-tf fc* 

-AiOWi&tCjrOTfeTW X>? 1 1 C0*/->Zl—Z i m 
ax®r- ^CDfS&JlCCieif^- 5? D R #3fcE&fiiei!* 3 

[002 3 ] £/t, \ Ofct, CPU (ce 

ntral processing unit) £+r— > h n — ^ 

1 9£W^TC>£ 0 -?f-*~=i> hD-7 1 9(C«, 

-*m^E r f ^ v +> ^ ^ -m-^E T 

[0 02 4] gfc. ^T^>XfAP> r D-^<£>$IJ 
WOT, t-^>bP'7 1 9K:J:-oT, 

2 0^rii«^^ F^^2 l©»flF3&*««ai^" 

ti^>. sea:, jifitygmi 3^6©jg«»s#s rc 

^S-^t^r. t-^'n> 1 9{C<fcot^-^ F 20 

[0 02 5 ] £/c. 3fcir-< ^^ai 0«. CPU^rii 

[0 0 2 6 ] $/c. t£tw X^Sl 0«, a-^ > 

x^ 1 1 ©isis*ifta-rs/cju>©stt-b>if 24**1/ 

^S T 6*. ->XfA3> hP-722 &t{ft££*l£o 
[002 7 ] ^f^^l 0«, f*-*/** 

7r26<b, *X F nVt'^-^iCDf^T-r--*^:^ 40 
> K<Z>aH$5rff >>tc$><DSCS I (Small Computer Sys 
temlnterface) 'f>^7 i -X27i. *X h^>t'a 
-2*»6SCS I ^>5?7^-X2 7*acr«i&3ti 

I^OiTiE^SI^r^f ^/tatwDECC (error correction c 
ode) @^2 8c, CCDECC@SS2 8r^»3iTiE^ 

-*PTD£^£T£^-*^S3S2 9<i;$:*fl,TC> 50 
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[0 0 28] £/c. itTj x?mm:i ora. #3^* f* 

1 7 <£9W#£n£7C7W 1 KO^-^fflWB^OH 
£fl^ S . o (DJ^&^te^lf {BlT £ r3 5^ If [p]&§ 3 1 
<t, C<D-m^-<1fI513§3 ICDtii^m-^tC^Or^-^ 
f&Si|<E>&S£ Ltl^f- £ D P ^f^/ctf)©^- 

26, ECCfel&S2 8. f-^^2 9^f-$ 
«S0S3 3tt. 7^£^X3 4Ki:^Ttm§LK^3n 

[0 02 9] £/c, t£twX^S1 Ott. 3fc^ v K 

^mHSS3 5t, jfc^-y Fl 7 ckOBiAS^f-* 

x2m i©t*^ YttL&z>*7'*)-7 y v^iPh<om^ 

C©-f 3<5-f1flElB83 6CDtB^ff-^J:0r KU^f 
-£AD£f#£fc&<Z>T 7 i^Wtt - 

.Mt*VXf-Ar7>hO-^22tC#t^$n. Em**? — 

3 7 ^Otb^J^n^T rb^f-*ADBWA3> 

[0 03 0] **«S1 0W\ ajffi-r-SJ: 

3 6 coW^ft^J: 0 mmMt&&r- 5 k o^fa^iE * 
- 7 2 2 KflUM- ^/cdt)©^^- ^faW(eiSS3 8 

7^Ut^fAP>hP-72 Z^"f-^"y A h rj 
^S) ^Tbll^o CCDit^. SCSIO^x- 

x2 7r^fii**iT-7 : -£'>'?:7 7 2 6tc^$nrc> 

^ ^ X h =3 > f ^ - 5i ^ 6 am # iA^f -r - * CC r , 
ECC@B2 8rK5STjE^co^ftra*«tf*>n. 5 
6tC7 r -3r^S2 9-0^-5? ^3^^Mft>tl^. * 
Or, f-^^lS2 9 J:3fiB3i^? K F7^1 6iC 

[0032]^/c, ^hayfa-^OSCSN 
>^^-^2 7 ^i>lty^rA3> hD-72 2 CC 

^Hdb^s m&snm WTbns. c©»^ 
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1 r^Kffeimsfe^fflsti/cacc^-^Miiea 2 tern 

tlif- £ D P#»6*iS. 
[0 03 3] fit. COP^T^-^DPCCfcfOT, 

^h^. c ©K*WH Of*- ? 

[003 4] lai/cf-d'B^liil^mS 

[0 0 3 5 ] H4<D:7n-* + - h£ffiJ8bT, 
9 - ^i^^t ^ /c*©->X r A 3 > hP-^2 2 

[0 03 6]3fef-/X^l l#P—7* ^ >^^n^i. 20 

77'STlt. T^TW^dM ho-JUh^ 
■;»ARc (g2#I) <DS4Wbn^ C©« 
^, 3>ha-j^7^««ARcOTM§S ir J: 

o wait*- uuibik 3 8 xmrnmrnm^- 2 k 

[0 03 7 ]*«:. ^fy^ST2"C, i = l«:ifl5E 
I. Xf?^ST3t 1f-sJ<3> h P-^ 1 7 «!(; 

iBtl^?K15*. */->Zi©^* h h7 **«*8A 30 

P(i)= Po+ j *AP 
[0 04 0 ]^(C. Xf 7 ^ST8t?, '/->ZiCCS 

:r- £*5<fc CM *<D?|£fi-5| S. 0 ©KB 

©ftAM 1T /AM« T £»M-&. ^l/t, ^r^ST 
9t. k = AM 1T /AM, T ^ljiTO7 : -^ko{C^ 

T\ H^^9-P(-i)4r, >Zi<D?f£' , « , 7— SHEffl 
ilt, A3>FD-72 2^ttS^ J tV3 9 

[004 1 ] ^f^7-ST12T. i 

^7 1 1 i ma*r4>&*>5*>£fl]^-r &. i = 50 
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*fflraA«ci:S$feIK-C*S«FBai^F9 - 1 1 8 4 0 
>Zi<D7*Xh h77^i«AR t*C*fO-C. ro J & 

>II3T£^*->-r-£-£> roo j fc^a^ r i i j 

&'<>7-*s»£34-i&. 
[003 8]*tC. ^f^STSt, V~>Zi<DT 

h7^««AR tccstur. rooj *j«fctf ri 

1 J 3^SSSCca«-r5 2T^*->-y : -ir4. rooo 

oj ri 1 1 1 j *s^«ca»-r£-4T^*-> 

f-^i«*atf (S5A, B#M) o CCM§£. 2 

-**IS»2 9r&£3*lT»*^* 6K 
#J&3n& e -€-bTC©Jft^ 1CCJHW3 
h6 W-lf fcT— A©-r5»7- <IB»>*»7 — ) U\ Xf ^7" 

s t 4 -c^3 n/c^i&ia^* v-i^n^ 

[0039] Xf^ST6-C. j = l(C89^ 

-1ftr-A©^9- (S*^"7-) P(i)«. (2) 5£ 

<oj:^(cias-rs. cct. Po«?s£^?-p<i)©«!i 

SMfiT&Q* 2 T^'?->f-^fcJ:C;4 T/^->f 
- £ S it o ©H«©Jt AM iT / AM^^koi 
ft^ltt^y-PiJ^/J^ < , ^F7-^>^7 

f -5/c»cc % i?£/S7-*^fcStrcc><fcd&©£fl:*3 

- • (2) 

/cc^ifjtjaur, wgtcxf ^7'sT3tcior 4 ±j$ 

SaZjtrj X? 1 1 ©*/-:> Z 1 i maxO^-CCDII 

— ^ v i = imaxT* 

[00421 1/c, i6©7a-^t-h^lt 4 
9 -g^l©f£IE©/c#)©'>X 7-An> 

2 2©W»iftft«:»WT*. 

[004 3] ^iamt^rr*^ Xf 77'ST2 1 



11 

A#<ttt»4*(ISr-5. Sfia#iffi£fflTthJ:<J*£< 
Xx^7*ST2 1 KM*, SBS!** 

PCi)= P(i)* ( 1 + [T(n-l)- 
[0044] xic. MtfE3^;te£^->©?S£>* , 7--K 
j£ffiP(i 'J 3 9 ^OD&CCXt"?:?* 

st 2 i ecR^r. ±»ufciHaHowna«sff*«Dii 

CO 04 5] C©J:^*c*IUfea>^SCC*j(r»rtt. 3^ 

^^i i op— ^-f >^ccs % /->©ii^9-a 
-< x i \<dz-¥v Y&m. («#fflwaa> 

[0046] *!6S6C!>»!aec<fctltf, 7 Z 1 1 <D 

&*y->ec4sl»T. 2T^£->x-*3o£tMT^£ 
- > 7 s - £ <£)?f£fl-^ S . p <3DJS«<7>it A M, T / A M. T 

[0047 ] ±^tt®j|£&<C:fel>Tt£. ^TCD 

y->iCfc^tf^ Ff7^ ffi«A R t -CD 2 TV** 
->f ; *-^*$<fcD f 4T^^^->f r --^<DS^jA^, 

ffl u<c -3 xm&* v -wtmm*®&?2> feot &o ft 
tfi. m«»ijai«»ja<i>y->©j:^(c-ais<t>y- 

zcAv^o^-c^-s^s^ccffij^^-r. mzixm. 

[0048] ±SBSte©Jfc&*C:tel>-Ctt. t"* h 

h ^ v ?mmA R t -<£>2 TV* $r - >f=- J;^4 T 
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